Organisms that are able to change the color of their skin do so by regulating the intracellular distribution of pigment-containing vesicles. A recent study has shed new light on the coordination in cells of the molecular motors that mediate the transport of these vesicles on microtubules and actin.
center ( Figure 1B) , while during dispersion a kinesin transports the granules to the periphery ( Figure 1C ), where they engage via a myosin V molecule with short actin filaments to be distributed further ( Figure 1D ). This switching of transport systems is a kind of miniature edition of modern urban traffic, where millions of workers leave the city centers in the evening on trains and board their cars at park-and-ride stations to complete their daily journey within the green peripheral belt.
Besides summarizing the above results into a convincing model, a dispatch published at the time in Current Biology [5] posed the fundamental question of how this concerted activity is brought about. Two possibilities were considered. The first invoked the distribution of actin filaments and microtubules inside cells, which might plausibly govern the switching between transport systems. Because of the radial arrangement of microtubules, their local density is much higher in the center of the cell than at the periphery; and conversely, actin filaments are much more frequent close to the cell perimeter ( Figure 1A) . Given that different motors may be simultaneously active on a single organelle [6] , the probability of encountering a certain type of track may determine the route traveled. But it was known that the stimuli applied to disperse melanosomes lead to marked changes of intracellular second messengers [7] . So it also appeared possible that a signaling cascade might regulate the switching from microtubule tracks to actin filaments. These two alternatives were rigorously tested by Rodionov et al.
[1] using the system of cultured fish melanophores and quantitative analysis of individual melanosome motility.
To address the first possibility, Rodionov et al. [1] calculated the density of microtubules throughout the cell, taking into account the geometry of the cell and the microtubule length. Then they compared the distances traveled by individual melanosomes in different areas of the cell. Rodionov et al. [1] reasoned that melanosomes should run rather unperturbed close to the center of the cell, whereas they should experience more distraction in the periphery, where microtubules are rare and actin filament density increases. As this was not the case, and such a dependency was not apparent even in the complete absence of actin filaments (elicited by an actin depolymerizing drug), Rodionov et al. [1] concluded that the distribution of melanosomes is not governed by the availability of cytoskeletal tracks.
A lot of evidence suggested that the main second messenger produced in response to the dispersion signal, melanocyte-stimulating hormone (MSH), was cAMP. Rodionov et al. [1] therefore chose to carefully compare the production of cAMP to melanosome motility. They observed that, when exposed to a stimulus, the cellular cAMP levels increased steeply, but declined in a biphasic fashion within less than 10 minutes ( Figure  1E ). Interestingly, these kinetics were precisely paralleled by the distance melanosomes traveled on microtubules towards the periphery of the cell. At the time when cAMP levels and microtubule transport decline, motility on actin filaments becomes apparent.
There is, however, another interesting twist to the story of regulation in that dynein, the motor for aggregation, is also required for dispersion. When Rodionov et al. This result is best explained by a model in which melanosomes switch from microtubules to actin filaments during a run towards the center of the cell ( Figure 1D ).
These observations leave us with a scenario in which, during the early phase of dispersion, all three motors are active, but transport towards the cell periphery ensues because kinesin is the dominant activity ( Figure  1C) . As levels of cAMP begin to fall, dynein transiently engages with the microtubule and the melanosome starts heading backwards ( Figure 1D) . If the active myosin V makes contact with actin filaments in the intermittent phase, the melanosome leaves the vicinity of the microtubule. A further decrease in cAMP then inactivates the myosin V motor and any fruitful contact between active dynein and a microtubule would send the melanosome back to the cell center ( Figure 1E ), unless it is tethered to actin by an as yet unknown mechanism (see below).
Although the work of Rodionov et al. [1] has moved the field a large step further, there are obviously several issues that remain to be investigated. Exciting new findings addressing the coupling of motor molecules to the melanosome surface in other experimental animals open the possibility to speculate how the motors may talk to each other on a molecular level. At least for Xenopus there is now clear evidence that both dynein and kinesin couple to melanosomes via the dynactin complex [8] . Moreover, both motors compete for the same protein component; this could allow one motor to gain access to the microtubule while the other is prevented from engaging successfully [9] .
In contrast to this clean mechanism of regulation, myosin V may rather take part in a tug-of-war competition with microtubule motors [6] . In part, myosin V activity might also be regulated by binding to, and dissociating from, its cargo. Most of what we know about the coupling of myosin V to the melanosome membrane comes from analysis of a battery of mouse mutants, selected and named according to their coat colors, many of which correspond to a human genetic disease called Griscelli syndrome [10] [11] [12] . In mouse, the dilute gene encodes myosin V proper [13] , which by virtue of a tissue-specific exon associates with melanosomes through the membrane-bound, small GTPase Rab27, itself mutated in ashen mice [14] .
Myosin V and Rab27 do not, however, interact directly but rather through an adaptor molecule named melanophilin, affected in the leaden mouse [15] . Interestingly, melanophilin not only contains the expected binding sites for Rab27 and myosin V, but also has a domain suited for direct interaction with actin filaments [16] . If a similar assembly was conserved in the fish, a direct interaction between melanophilin and actin might explain how melanosomes remain distributed within the cell even in the absence of myosin V motor activity, which requires a certain level of cAMP (see above and Figure 1E 
